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1.0

Introduction

Recent research on design theory has focused on the development of artifacts. The general aim of
design theorists is to formulate prescriptive principles to support and guide the design and
development of technological artifacts intended to improve the lives of people. Some
information systems, such as enterprise and accounting systems, are meant to satisfy well
defined organizational needs. Accordingly, their design reflects a problem-solving perspective
that defines clear functional system boundaries, and identifies specific processes, and imposes
constraints on people in order to satisfy performance criteria as efficiently as possible. Discourse
in this domain has revolved around issues of utility, functionality, and rationality of artifacts and
reinforces the conceptual distinction between artifacts and their design principles on the one
hand, and the behavioral and environmental contexts in which they are intended to be enacted on
the other. Design theory has predominantly centered on the optimization of the material aspects
of objects which are decoupled from the behavior of people and the social and organizational
environments in which this behavior takes place. This decoupling obscures the importance of
designing for the behavioral aspects of situated use and does not reflect the secondary design-inuse manner in which many technological artifacts are apprehended, inhabited, and modified.

In design science research (DSR) the role of the people who will use the system has been
marginalized to that of a source in a requirements elicitation process, a subject in participatory
design, or worse, a “user” of the designed technological artifact (Bannon 1991). The importance
of appropriating the artifact as designed is so strong that workers’ deviation from prescribed uses
of information systems and the creation of workarounds is frequently viewed as resistance
(Ferneley and Sobreperez 2006) rather than as a secondary design process to tailor a system to fit
the person’s situated tasks, metaphors and use patterns. Nowhere is a person who encounters and
2
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inhabits an information system considered a designer in his or her own right. Yet, significant
literature demonstrates that people tinker with and modify systems in everyday practice (Ciborra,
2000). In addition, an increasing number of technologies are intended be tailored for the creation
of information environments where people in the information process reflect on the context,
tasks, and technologies to tinker with the system and tailor it to suit their own metaphors and use
patterns (Germonprez et al. 2007). Researchers have recognized that the behaviors of people
regarding the information systems they use are inseparable not dichotomous aspects of the
phenomena (Hevner et al. 2004). However, the recent focus in literature on the structure of
design theory and what guidelines must be followed has obscured and undervalued an important
phenomenon we should include in design and in design theory: the activity of people.

Current design theories are dominated by the underlying assumption that theory is a set of
procedural rules for how to do something rather than a set of principles which enable designers
to support a desired phenomenon. This has frequently been interpreted as designing an artifact to
solve a problem and may be an appropriate approach for automated systems and repetitive work
activities. However, from a broader perspective, a system mediates human activity and enables
people to solve their own contextualized problems. This changes the focus from how does the
artifact solve the problem, to how does this artifact enable a person to reflect and act in a
meaningful way. The focus becomes interactive use and not mechanistic problem solving and
recognizes the innovative tinkering, tailoring, and reflection which users apply to workarounds
and unforeseen solutions to the human’s problems.

DSR is becoming dominated by a functionalist perspective (Butler and Murphy 2007) which
privileges method and structural form over understanding and support for the behaviors and

3
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activities of the people who will use the artifacts. The everyday engagement in information
processes frequently exhibits unexpected uses and features of systems and unanticipated
behaviors by people who use them which were not considered in the original specifications
(Ciborra 2002). Patterns of use are irregular, often contradictory, untidy, and subject to
approximation. Theory development through a rational, method-driven design approach does not
account for ongoing everyday use and tinkering with information technology processes and it
privileges the designed technical artifact over processes of secondary design in design theorizing.
As it is impossible for a primary design effort to completely specify all possible system uses ex
ante it becomes incumbent for design theorists to recognize secondary design as part of the
phenomenon theoretical development must support.

Based upon the broad recognition that people enact secondary designs, initial research suggests
that secondary design activities are supported by theoretical principles which are embedded in
the system during its initial primary design and development (Germonprez et al. 2007). This
represents a shift in the design approach which recognizes that people and contexts will change
over time and that secondary design by situated people will occur and may be beneficial. The
secondary design process is the foundation of recent research in which systems were tailored to
accommodate the emergent and specific needs and requirements of the people using the artifact.
Secondary design takes place when people discover new technologies, interact with them, and
design them to fit their changing needs and circumstances (Germonprez and Zigurs, 2009). In the
study by Germonprez and Zigurs (2009), they illustrated secondary design at a broad level, using
a language approach and demonstrated that secondary design requires socially constructed and
continuously-evolving symbols which constitute a language and which serve to render the world
meaningful for people.
4
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Secondary design occurs at multiple and intertwined levels of human-technology interaction:
functional, presentation, and linguistic. Secondary design at the functional level is a modification
of a technology in the context of use that changes its root functionality. Secondary design at the
functional level could be the ad hoc recombination of services in service oriented architecture.
Service components may be assembled, used, and disassembled to fit specific tasks. Secondary
design at the presentation level is a modification of a technology in the context of use that
changes its appearance. Such design could be the tailoring of a computer desktop where each
person’s desktop may have different colors/patterns/layout, configuration, and connect different
services (e.g. RSS feeds, tickertapes, information sources). Finally, secondary design at the
linguistic level is a modification of a technology that changes socially negotiated information.
An example of secondary design at the linguistic level are the interactions of human
communication and the construction and shaping of objects and technology represented by
language. Within the broad constraints of the primary technology design and social norms, each
secondary design scenario is unique. The task for researchers is to surface the patterns and
processes of human behavior which result in secondary design. In each case, a person redesigns a
system to fulfill a goal, but not in terms of a set of predetermined functionalist performance
measures. Instead, secondary design enables pragmatic human action by a contextually situated
person.

In what follows we focus on the linguistic components of secondary design and reveal
integration of the linguistic and presentation levels as people modify information in the context
of use. We demonstrate processes of secondary design at the linguistic level in the context of
readily available, tailorable technologies, represented by a class of Web 2.0 technologies. The

5
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class of highly interactive Web 2.0 technologies encapsulates the idea of enhanced
interconnectivity and social interaction on the web. We consider these platforms as tailorable
technologies, actively supporting secondary design at the functional, linguistic, and presentation
levels, because their design is intended to support emergent and unforeseen activities rather than
well defined processes or particular performance outcomes, and their inherent flexibility allows
people to continuously modify the information generated (Germonprez et al., 2007); Wikipedia
represents a large scale Web 2.0 technology which engages users in the coproduction of an
online encyclopedia. It is described as:
Wikipedia is written collaboratively by an international group of volunteers.
Anyone with internet access can write and make changes to Wikipedia articles.
Most of the articles can be edited by anyone with access to the Internet, simply by
clicking the edit this page link. Anyone is welcome to add information, crossreferences, or citations, as long as they do so within Wikipedia's editing policies
and to an appropriate standard. Wikipedia is continually updated, with the
creation or updating of articles on topical events within seconds, minutes, or
hours, rather than months or years for printed encyclopedias (Wikipedia:About
page).

Tailorable technologies, like Wikipedia, are not merely systems where users enter information.
They are systems designed to support irregular, sometimes contradictory, and untidy use patterns
as people apprehend, inhabit, and modify technologies. The technological infrastructure and the
social norms of human interaction and web culture do provide embedded structure and
limitations on behavior (Kallinkos 2004). Secondary design does not imply that people can
completely reconfigure the system in use to perform entirely different functions. Rather, our
research emphasizes the potential for, and the process of, secondary design within those
boundaries where technological structures and social construction provide the bounding
conditions. Our goal is to illuminate the process by which people produce secondary designs
within those conditions.
6
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This research informs perspectives on design theories which support the ways that people
interact to create, disseminate, consume, and aggregate knowledge in collaborative, persondefined environments. Design theory itself must account for and support the activities of people
which create a dynamic trajectory for the information process and, as mentioned, the current
focus in design science research has not created theories that account for the phenomena of
secondary design despite the recognition that designers and users model the task domain
differently (Dourish 2001). In short, we accept that people will use information systems in ways
that were not anticipated by the designers (Winograd and Flores 1986). Prior design research has
recognized that secondary design is likely to occur but has not explained how or why it occurs.
To address this gap, we examine the process of secondary design of the content and structural
elements of recently created Web 2.0 wiki pages. We consider how tailorable technologies
mediate dynamic interactions between people and in doing so, how they are appropriated and
enacted by people. Thus the primary research question becomes: What are processes of the
secondary design whereby people tailor a technology through interaction with the technology
and with each other?

The surfacing of secondary design processes allows us to address a secondary, although equally
important question: How can design theory be extended to support secondary design? The
design and the embedding of technical artifacts in complex organizational, social, and task
environments is fundamental to IS, and a deeper understanding of design theory has provoked
significant research and discussion (Venable 2006). As IS searches for legitimacy and identity, it
has focused on the technology artifact as ‘things’ (Orlikowski and Iacono 2001; Benbasat and
Zmud 2003) and has become dominated by the aforementioned functionalist paradigm of design
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(Hirscheim and Klein 1989, Butler and Murphy 2007). The effect has been to emphasize the
subject-object dichotomy and minimize alternative design theory perspectives (Niehaves 2007,
Hovorka and Germonprez 2008, Suchman 1999) and the role of human activity in praxis
(Ciborra 2002; Bannon and Bodker 1991). As a result, we propose a broader definition of DSR,
one that includes secondary design that Hevner et al. (2004) allude to in the suggestion that
people and organizational contexts are equally are interdependent and coequal to IT artifacts.
Therefore we are investigating the area excluded by Hevner et al. (2004) by explicitly including
the people, the contexts and the “processes by which such artifacts evolve over time” (p 82). We
begin the next section by considering this issue as it allows us to position tailorable technologies
within the larger category of design theory. Following this, we return to our primary research
question to examine the process of secondary design. We then conclude with a discussion of the
implications of this research.

2.0 Theory Approach
As we address our research questions, we consider (1) how we theorize about secondary design
and (2) the appropriate method to research and analyze evident processes during secondary
design. We apply the work of Kuechler and Vaishnavi (2008) and Kuechler et al. (2009) who
offer support in the development of theory in DSR. In following this process we first bring
attention to the phenomenon of secondary design and offer suggestions on how the phenomenon
can be considered. This initial discussion will identify the kernel theory necessary for our study.
We then explore secondary design through our chosen research methods. In doing this, we
maintain a theoretically rich approach by calling on theories of object representation and
communication, necessary in our examination of secondary design at the linguistic and
presentation levels. Finally, we will provide a theory of secondary design, theory that itself could
8
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be used as kernel theory in future studies. Figure 1 illustrates our research approach to theorizing
about secondary design.

Figure 1: Approach for DSR Theory Development (Adapted from Kuechler et al., 2009)

The application of the Kuechler et al. (2009) approach allows us to theorize about secondary
design through our primary research question of the processes of secondary design at the
linguistic and presentation levels. The approach provides a broad methodological frame under
which our research is conducted and allows us to root ourselves within a theory development
approach so that we can rationally speak to how design theory can be considered to
accommodate secondary design.

3.0 Literature on Secondary Design
Theorizing about secondary design requires that we account for and support peoples’ actions,
reflections, tinkering, and subsequent tailoring of information systems. The emergence of
unanticipated and even previously unknown uses of information systems is a result of multiple
forces. People may tailor information systems to fit changing tasks and contexts, to
accommodate greater competence and learned use patterns, or to fit their individual metaphors or
functional needs. This is possible when systems are designed to adapt to dynamic reassessment
of situations, to accommodate altered plans, or to mediate non-typical, independent or
9
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cooperative work (Ferneley and Sobreperez 2006). With tailorable technologies, design should
not over-determine the coupling of a system to the situated world so that people can modify the
information process to complete their realized, in situ work.

A phenomenological perspective of human-technology interaction suggests that when using an
information system, it is not the person’s goal to use information technology. Instead, the goal is
to produce, collect, analyse, retrieve, store, or communicate information in an interactive and
frequently ideographic process involving an assemblage of people and technologies. As a result,
our design theories must account for the processes by which people interact with technology to
produce and consume information. We extend design research itself to include the entire
constellation of associations that combine to create situated information processes, not just a
single, stable artifact. This requires reframing people as designers (Henderson and Kyng 1991;
Germonprez et al. 2007) in the process of secondary design and recognizing that the process of
design does not end when an artefact is implemented. The theory of tailorable technology design
(Germonprez et al. 2007) posits a dual phase design process in which the design and creation of
the technological artifact is only one-half of the design process. The other, equally important half
entails understanding and designing for the cognitive, subjective and embodied interactions
(Butler and Murphy 2007) of reflection and action in which people engage during information
technology use. This view suggests an interactionist perspective on IS design which draws upon
Dourish (2001), Winograd and Flores (1986), and Bannon and Bodker (1991), and interpretive
design epistemologies from Introna and Whittaker (2002) and Niehaves (2007). To move from
an artefact to a contextually oriented, unique, and innovative set of processes in the production of
new information systems requires an expanded view of human action in design theory.

10
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3.1 The Theory of Tailorable Technology Design
Principles found to be important in the primary design of tailorable systems, systems that
actively support secondary design, (Germonprez et al. 2007) are presented in Table 1. These
principles help define the conditions which enable an interaction between people, technology,
and their environment.

Environment
Reflective

Active

Principle
Task setting
Recognizable Components
Recognizable Conventions
Metaphor
Tools
Methods
Functional Characteristics
User Representation

The Technology Supports…
Variable tasks and problems.
Components from existing technologies.
Use patterns from existing technologies.
Symbolic representation.
Existing design tools.
Existing design methods.
Functional requirements.
The representation of users.

Table 1: Primary Design Principles (Germonprez et al. 2007)

Germonprez et al. (2007) frame the principles across two environments: reflective and active.
The reflective environment exposes design principles with which people engage and begin a
process which has been likened to a conversation containing situated directedness and ongoing
dialectical movement between reflection and action (Introna and Whittaker 2002). This aptly
supports the activity of secondary design as people are simultaneously acting upon and acting
with system components, engaging, distancing, and reengaging, and communicating with
components and other people in an assemblage of technology, people, and social norms. The
active environment supported by the artefact must include the potential for human action. This
may include technologically supported processes such as editing, communication, combining
services, and hyperlinking. It must also support the processes involved in the debate of
information, resolution of linguistic breakdowns, and changes in metaphor or representation as
reflection becomes action.

11
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By focusing on the reflective and active environments we can identify emergent characteristics
and not over-determine what is being seen in practice (Latour, 2004). In essence, if we suggest
that the technology itself is emergent during secondary design, over-specification through a
single theory frame reduces the characteristics and process that can be identified. The reflective
and active environments embedded in the technology provide a guide to examine secondary
design. In doing so, we frame people as considering the affordances the primary design
environments offer and the manner in which they are perceived and applied, thus expanding the
horizon of possibilities where secondary design is likely to occur in new appearances,
representations, or functionalities deemed desirable by and for people using the technology. This
issue will be addressed in greater detail in the methods section of this paper as it ties directly
with how the current research is conducted.

As we examine reflection and action in secondary design, it is important to consider that the
design principles are applied across two different sets of people: primary designers and
secondary designers. As such, the two designers, primary and secondary, are different people and
the application of the environments will vary in accord with their respective groups. In the case
of primary design, reflection and action represent environments built into the technology to
support secondary design (Germonprez et al., 2007). In the case of secondary design, reflection
and action represent environments within which people engage, inhabit, and tailor a technology.

3.2 The Reflective Environment in Secondary Design
The reflective environment supports contemplation and consideration, providing the cognitive
lenses we use to make sense of situations and emphasizes goal identification and the creation of
meaning for the activity, system use, and information. This meaning is frequently shared with
12
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other participants or may serve to construct personal, future realities (Ramiller 2007). As
secondary designers, people engage in identification of goals and activities and the dissemination
of the resultant activities through innovative and creative processes, moving the design metaphor
away from the instrumental design of an appliance.

The reflective environment is rooted in the fact that human action is not determined by a fixed
set of rules or unchangeable edicts embedded in technology. Winograd and Flores (1986)
emphasize that over-determination of the designed structural coupling of technological rules with
the real world restricts peoples’ ability to meaningfully reflect on the horizon of possibilities
presented by the system. Reflection occurs continuously and is shaped by the situated
environment and context. A technology is not something ‘out there’ as it is used. Rather it is
inhabited and becomes part of a person’s sense of being in the world (Heidegger 1962) and
provides perceived possibilities for action which inform a person’s intentions. In the same way a
person does not have to explicitly consider the pencil in order to write. The possibilities for
action understood from the information system emerge as relevant through reflective awareness
of the situated environment containing the person’s goals and their understanding of the
potentials of the technological artefact. Ongoing use, such as navigating the internet, contributing
to a wiki, sending email, or writing a manuscript, are embodied cognitive actions that occur
against the backdrop of constant reflection on what was done and what the person intends to do.

All people will occasionally encounter breakdowns when the environment of a technology does
not fit within their expectations or use patterns. The sudden awareness of the existence of the
system alters the ready-at-hand experience (Heidegger 1962). The backdrop of reflection again
informs a person whether similar or new actions are required to achieve a goal and return a
13
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person to a present-at-hand experience as they once again consider how to apply a technology to
a new reality. If information systems are designed to simply apply technological rules to control
the patterns that people apply in the production of outcomes, we undermine the reflective
process.

In our research, reflection is the processes by which people make sense of the world around them.
Reflection can occur at any level of secondary design: functional, presentation, or linguistic.
During reflection, people are able to understand the world around them, negotiate the meaning of
that world, and move into the action of creating new objects of understanding as they engage in
secondary design.

3.3 The Active Environment in Secondary Design
From a design perspective, action must be considered as divisible into three separate aspects.
First is the situated being-in-the-world (Heidegger 1962) in which ongoing, embodied and
situated cognition is action and action is cognition (Introna and Whittaker 2002). In this aspect a
person already knows what to do with a system within a context without having to think of it as
an external object to be confronted and manipulated. His or her experience, skills, and use
patterns make the technological environment ready-at-hand for actions without explicit
decisions. Second, action occurs when a person engages the horizon of possibilities of the
environment in a non-random set of actions that have not been completely specified. This
tinkering with system components and functions creates possibilities of meaningful use that may
result in subsequent intentional actions as new configurations emerge and are recognized. Prior
experience with systems in the world, and the affordances (Gibson 1977; Greeno 1994; Norman
1999) of the system presents transcendental possibilities in which the reflective person may
14
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create new uses or applications. Third, action may be cognition or imaginative as a person
envisions new configurations based upon knowledge and reflection of the possibilities for action
presented by the technological environment.

Embedding the active environment in an information systems supports activities which
overcome cognitive and normative barriers and allow people to see, appreciate, and utilize all the
potential applications already present (Ciborra, 2002). Thus secondary design includes actions
resulting from reflection on the situated tasks and on the resources embedded in the technology
or mediated through the technology; actions that may include changes to system functionality,
presentation, or language. People do not see the technology as something to use as much as a
necessary mediation to access information or to communicate and collaborate with other people.
The affordances (real or perceived) provided by functional characteristics, components, and
conventions enable the person-as-designer to tinker and reconfigure the system. This may be as
simple as modifying the presentation of a desktop or engaging pre-determined services for more
complex secondary design such as linking portlets, or linguistic changes where people redefine
the representations and information of a system. Furthermore, systems may be actively tailored
to provide multi-dimensional mechanisms such as peripheral awareness or implicit
communication (Robinson 1993) that were not specified in the original design but which act in
the accomplishment of work practices. Of specific importance during secondary design is the
plasticity of the system such that people may create new structural coupling of system
technology, reflective intention, and use outcomes (Winograd and Flores 1986).

By adopting Latour’s viewpoint that technologies are assemblages of people and things (1995)
we see that primary and secondary design are processes of modifying the chain of associations
15
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between constituent parts in the system. In doing so we remove the subject-object dualism and
view objects (e.g. information technology artefacts) as contextualized tools for signifying
meaning, understanding and representation (Huizing 2007). Modifications may address
technology components and may tailor the functions, presentation, or language in the system.
People’s actions may change the associations among representations, meanings, contexts, and
other participants. For example, use of a wiki will likely entail secondary design at the linguistic
level as participants reflect and act on shared representations of world objects through a technical
system. This is an ongoing dynamic recreation of representations through language and the
patterns of interaction mediated through technology. Language actions are supported and
mediated by a technology which eventually comes to represent the totality of the participants’
actions. In the process of supporting language, the technology itself becomes a historical record
of forms of communicative action (Habermas 1981) as well as a manifestation of the object of
discussion (Moscovici, 1961).

In our research, action is the processes by which people change the world around them. Action
can occur at any level of secondary design: functional, presentation, or linguistic. Through
action, people are able to understand the world around them, negotiate the meaning of that world,
and create new objects of understanding as they engage in secondary design.

4.0 Research Method: Analyzing Secondary Design
We consider secondary design through the processes of reflection and action. We emphasize that
language invariably mediates people’s reflection and action and renders them meaningful
(Austin, 1962; Searle, 1969; Habermas, 1981; Lyytinen, 1985). To do this, we present a case
study to focus our methodological lenses on the processes of secondary design at the presentation
16
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and linguistic levels. Our approach aims to produce understanding of secondary design as it
considers parts of a larger secondary design space including language processes and the
relationship to the presentation of information in the system. Our findings can be reiterated,
combined, reduced and otherwise used as kernel theory for future studies of secondary design
without affecting the validity or the grounding of the findings of the study (Kuechler and
Vaishnavi, 2009; Kuechler et al., 2009).

4.1 Formal Design Science Theory Framework
Our approach applies theorizing through triangulation, comparative analysis and, analytic
induction (Vaishnavi and Kuechler 2008; Kuechler et al. 2009). Table 2 shows the type of
validation provided by each component and how each component is supported in the current
research.

Broad Issue

Specific Components

Supports

Theoretical
Triangulation

External Validation

Triangulation

Use of two theoretically informed
approaches to investigate the data sets

Data Triangulation

External Validation

Use of multiple wiki pages

Theory Based
Sampling

Internal Validation

Use of two theoretically informed
approaches to investigate the data sets

Explicit Sampling

Internal Validation

Sampling is explicit when using the
theoretically informed approaches.
Sampling is used to support analytic
induction and not provide summary data.

Analytic Procedures

Internal Validation

Specifying a concept and generating
theory. Suggests the analytic procedures
to be used.

External Validation
&
Procedural Grounding

Illustration that secondary design exists
(proposition).
Comparison of that proposition to facts
and refined through an iterative process.
Pairing the comparative analysis and
analytic induction to develop theory.

Comparative
Analysis

Analytic
Induction

Finding regularities

Supported in Current Research

Table 2: Methodology in the Development of Secondary Design Theory
(Adapted from Kuechler et al., 2009)

17
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We explore each in more detail, with an overall consideration of how this approach and the
respective findings can act in concert in an inductive process of developing theory from situated
implementations. The first two components, triangulation and comparative analysis, were used in
the methods section while the last component, analytic induction, is applied in the findings
section.

4.1.1 Triangulation in the Investigation of Secondary Design
To provide triangulation we used the language based theories of communicative action and
social representation to identify the interactions of people as mediated through a wiki. Language
is a complex series of communicative acts whereby participants are able to describe, assign
meanings, and constitute the world around them (Austin, 1962; Searle, 1969). Rather than just a
series of words, language is a rich set of claims, challenges, and resolutions which emerge,
circulate, and wane in a constant stream of interactions. Winograd (1988) describes language as
the primary dimension of human cooperative activity which plays a major role in the interaction
between the structure of a system and the structure of the work done with the system. Lyytinen
(1985) also emphasizes the centrality of language by describing it as value-laden and serving a
critical role in the definition of any information system.

Language acts as a system containing values, ideas and practices at multiple levels of analysis
(Moscovici 2001). It is used to establish individual orientation within a material and social world
and provides a code for social communication among the members of a community. While
language may be used by individuals, it becomes validated and meaningful when shared by
multiple people who communicate with language and develop socially-constructed
representations of their world. Sharing then produces representations that are collective

18
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phenomena produced by people through language and which reflect a collaborative effort to
understand the world (Wagner et al., 1999).

We expect secondary design to unfold through situated processes that can be identified through a
language approach (Suchman et al. 1999; Winograd 1988). This emphasizes an ongoing dynamic
of reflection and action through language and the patterns of interaction as mediated through
technology. It illuminates peoples’ capacity to enact secondary design through language actions
which are supported by, and ultimately become represented in the presentation of technology
itself. For example, email systems support language that builds representations of specific
aspects of the peoples’ view of the world. In the process of supporting language, the technology
becomes a historical record of interaction (i.e. different forms of communicative action
(Habermas 1981)) as well as a manifestation of the object of discussion. To explicitly provide
theoretical triangulation in the study of secondary design, the language approaches of social
representation theory (SRT) (Moscovici, 1961) and the theory of communicative action (TCA)
(Habermas 1981) are used.

The reason for these two approaches is multifaceted. First, the theory of communicative action
was used by Germonprez and Zigurs (2009) in one of the first published reports of secondary
design. While they did not specifically identify the reflective and active design environments, the
authors identified TCA as a methodological approach capable of identifying secondary design.
Second, our approach relies heavily on a language action perspective as we use language as a
surrogate for human behavior. Both TCA and SRT are heavily rooted in the notion that language
is representative of reflections and actions of people. Finally, and perhaps most importantly,
reflection and action as defined in Germonprez et al. (2007) are not the focus of the actual
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language acts as described by either TCA or SRT. The theories represent how language is used
to achieve an end: mutual understanding in TCA and shared representations in SRT. The content
of what people actually discuss (i.e. objects, tasks, metaphor) is not central to either theory. What
TCA and SRT provide is a context-independent framework to identify the specific patterns of
language interactions which reveal the processes of linguistic and presentation level secondary
design. In this research the theories are used to expose the relationship between the environments
(reflective and active) and the collaborative construction of representations as mediate by
technology.

4.1.2 Comparative Analysis in the Investigation of Secondary Design
Comparative analysis is provided in our case, supporting theory based sampling with SRT and
TCA (Kuechler et al., 2009). In our analysis we specifically focus on (1) the identification of
reflective and active environments and (2) the subsequent ability of the technology to support
language processes necessary during secondary design.

SRT suggests that representations arise when people encounter new situations or events that defy
existing knowledge and linguistic categories. Representations are socially constructed as new
knowledge, ideas, or events are anchored in pre-existing schemes of thought and lingual
structures (Moscovici, 1961; Bangerter and Heath, 2004). Anchoring in existing categories
places new knowledge in a familiar frame of reference. It facilitates the diffusion of new
knowledge and introduces it into everyday language and practice.

Anchoring enables a process of language actions that ends in the creation of an objectified
representation for the new knowledge, which may be distinguished from existing categories,
affords it with a distinct status, and provides a base for future language to shape new
20
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representations. The objectification of a representation involves lengthy discussions, and
negotiations among contributors. We consider these discussions in light of TCA which
recognizes the validity of people’s claims and on resolution of distorted communication as a
result of challenges to those claims (Germonprez and Zigurs, 2009). People interact with each
other through an exchange of communicative acts to shape the nature of the new representation
and the meaning that it will acquire; however these language interactions are composed claims of
validity, challenges to those claims, and the subsequent formation of a mutual understanding.

To surface secondary design in practice, we used the following framework which distinguishes
among three activities: 1) representations first emerge when new events or phenomena are
observed and are named and referenced to existing schemes or systems of categories
(anchoring); 2) content is negotiated among people in an effort to define and characterize the
new event or phenomenon and resolve communication breakdowns (defense, adaptation, and
resolution); 3) the maturation of the negotiation process results in the emergence of an
objectified representation which uniquely describes the new event or phenomenon and which
enables it to be integrated into the communal stock of commonsense knowledge (objectification)
(Table 3).
Components
Anchoring

Negotiation

Defense
Adaptation

Resolution

Objectification

Definitions
Communication aimed at naming new events or phenomena
by placing them in existing categories or frames of reference
Discursive or argumentative communication aimed at
defending elements of a social representation
Communication aimed at re-conceptualizing or reinterpreting
elements of a social representation
Communication aimed at resolving any prior arguments and
breakdowns
Communication indicating the concretizing of a new
descriptor or representation which depicts the new event or
phenomena
Table 3: Sampling Scheme
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Temporally, we followed the procedures laid out by Germonprez and Zigurs (2009) to examine
the dialogue. We were able to focus specifically on the examination of communication
breakdowns and the subsequent resolution of those breakdowns. We did not identify the social
actions that people were engaged in, nor did we identify the types of breakdowns that were
occurring.

Figure 2: Sampling Process

We employed this scheme to study secondary design in the context of Wikipedia. We chose
portions of the technology (i.e. wiki pages) that described a significant event to ensure that there
was sufficient activity to identify secondary design. We identified topics of high activity, which
we then focused on in our qualitative analysis, examining recorded discussions.

Sample Technique
As an example of observing secondary design at the linguistic level, we examined the discourse
in the Bridge to Nowhere discussion. Here we present an example of Sarah Palin’s Wikipedia
page. Palin was the Republican nominee for vice-president in the 2008 US election and was the
focus of intense public attention since her nomination was announced on August 29th 2008. This
particular example was selected because it had a definite starting point, engendered a significant
number of contributions in a short timeframe, and was strongly polarizing. We began by
examining the Wikipedia dialogue in an intense two-day time period of discussion regarding the
topic. The example interaction below is a typical sample of the language acts of three
contributors (designated GP, CM and A):
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1.

For 10 days, back when we had pro-Palin and anti-Palin people on the site, there were pushes and
shoves but basically compromises throughout the site. Now that virtually all the wikieditors are
actively pushing pro-Palin point of view, the article has gone, IMHO [in my humble opinion],
from B-class to D-class. It's true I've almost entirely been focused on the Bridges to Nowhere. I
carefully researched more than 100 articles and explained each and every change on the talk page.
For this I have received all manner of criticism.
GP: 19:07, 19 September 2008

2.

GP, outlasting others does not make you right -- nor does iterating archived material. We have
finally gotten the section stable, and as close to NPOV [neutral point of view] as possible. To use
your old version would cause another three or four hundred posts here. There comes a time to let it
rest.
CM: 19:19, 19 September 2008

3.

I strongly agree that "outlasting others" does not make you right. Which is why the mere fact that
you have outlasted me, C, does not make you right. Care to address any of my points above
OTHER than the Wasilla-Anchorage connection? Or do you agree with them?
GP: 19:49, 19 September 2008

4.

I note your (GP) claim that I am outlasting you. I would rather be known as one who uses fewer
words, as that would not be construable as an attack. The tollroadnews.com cite is clear, and
succinct, and agrees with the other factual cites around. I would trust, indeed, that this would end
the desire to revert to a totally non-consensus status again. Thanks!
CM: 20:51, 19 September 2008

5.

GP , Point 1. I think you're right. Point 4. By all means fix bad grammar. Points 2,3,5,6,7,8. This
kind of detail really belongs in the sub article. Point 9. This doesn't seem true to me.
A: 20:28, 19 September 2008

6.

Thank you, A. Based on your support, I'll correct 1 and 4. Point 9 was already fixed by HG (which
may be why it doesn't seem true anymore.)
GP: 20:51, 19 September 2008

Message

Person

Action or Reflection

1
2

GP
CM

Reflection
Reflection

3
4

GP
CM

Reflection
Reflection

5
6

A
GP

Action
Action

Linguistic
Components
Defense
Defense
Breakdown
Defense
Defense
Anchoring
Resolution
Resolution
Objectification

Table 4: Examination of the Dialogue

In this example, messages 1-4 illustrate the intensity of the debate around some of the contested
issues and show how two of the people defend their respective positions regarding the process by
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which contributions are made to the wiki. These messages were treated as ‘reflective’ and
‘defense’ of a position that a person had taken surrounding the processes points of view and data
sources/method as the people made sense of the Bridge to Nowhere. Messages 5 and 6 on the
other hand demonstrate how comments made by one editor (A) induce another (GP) to take
‘action’ and alter information at the presentation and linguistic level (only the linguistic level is
seen in this example). As a result these messages were treated as ‘objectification’ since they
illustrate a re-conceptualization of the information. Finally, message 6 was also treated as a
resolution to the defensive actions in the earlier messages as the person acknowledges the
support of others and offers a modification to information that proved controversial. As seen, one
conversation thread may contain elements of both reflection and action. Where reflection may be
focused on the defense of ideas, action may be focused on the objectification of those ideas.

The example provided a testing ground for our method yet did not provide a large enough data
set. Consequently, we focused on the specific case linguistic secondary design of the wiki page
the Resignation of Sarah Palin as the Governor of Alaska. The discussion and the screen shots of
her resignation were recorded totaling nearly 150 discussion postings and over 65 changes to the
Sarah Palin Wikipedia page. This discussion occurred between the dates of July 3, 2009 and July
26, 2009, the announcement of her resignation and the day of her resignation respectively. The
events also resulted in a second Wikipedia page being developed titled “The Resignation of
Sarah Palin.” The new page accounted for an additional 20 discussion postings and 35 changes to
the page.
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5.0 Findings: Theorizing on Secondary Design
Sarah Palin’s Wikipedia page demonstrated an ongoing, secondary design at the linguistic level.
Results also show that secondary design unfolds through a strong relationship between the
linguistic and presentation levels. Our findings illustrate (1) how secondary design at the
linguistic level is practiced and (2) how secondary design bridges multiple levels in the
modification of a system in the context of use. Throughout the discussions, communication
revolved around reflection and action, during which social actors anchored, defended, adapted,
and resolved breakdowns in communication.

In some cases, reflection on tasks and metaphor lead to action in the formation of new
objectifications at the presentation level of the information on the main Wikipedia page. In
others, reflection on methods and tools lead to action in the formation of new objectifications at
the presentation level of information on how people use the Wikipedia system. Figure 3
represents the initial, broad process that represents the overall pattern observed in the two Sarah
Palin Resignation Wikipedia pages. We present the figure early as a basis to drive our findings
and serve as a guide as we illustrate the important mechanisms that underlie secondary design.
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Figure 3: Processes of Secondary Design

To begin, we evidenced secondary design at the linguistic level. Discussions were treated
primarily as reflective when they guided how information was constructed in a final
objectification of the Sarah Palin page. These included 1) the reasons for Palin’s resignation and
2) the meaning of her resignation speech as well as 3) the processes of contribution and 4) the
development of neutral point of view information. We treated these issues as reflective as they
were about gathering information for the task of building the wiki page and anchoring the
information in existing linguistic objects by comparative analogy. Both content issues moved
toward the formation of representations at the presentation layer, an active environment issue
(Germonprez et al., 2007).
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With respect to active processes at the linguistic level, secondary design occurred as people
moved towards 1) the objectification of an initial concept of the specific wiki page (the Sarah
Palin wiki page) and 2) the objectification of normative methods in the construction of the page.
These issues are active as people were interacting with the technology in order to post and reply
to others as information was directed at refining broad sets of ideas towards a coherent
collaborative representation.

Anchoring was used locally to frame the language of the specific concept by referring to prior
objects while maintaining the goal of building a larger representation. Anchoring was regarded
as an activity in the reflective environment. Extensive negotiations were often associated with
anchors, whether to argue for or against a particular anchor to use an anchor to shore up an
argument. In either case, anchors and negotiation followed hand in hand with each other. It was
only out of the negotiation, that resolution of communication breakdowns emerged. From this
resolution, two types of objectifications occurred, those to content and those to methods.

Objectification was realized through active changes to the content at either the linguistic or
presentation levels. The presentation is intended for the broader wiki community who use a
stable artifact for future anchoring. We suggest that this is a stable, broad range objectification
that focused on the production of a neutral presentation that was the result of extensive iterations
of reflection and action.

Objectification was also realized through the active creation of methods (ala Germonprez et al.,
2007) to be used in the overall representation of Sarah Palin. Figure 4 illustrates an example of
how method is formed. This is a presentation to future contributors so that they can follow an
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appropriate method. We suggest that this is a stable yet short range objectification as future
anchoring on this objectification was localized to the Sarah Palin discussion.

Note my example in the case of the resignation paragraph, where I cut and pasted the
existing contents here on the talk page, made a few edits that indicated what I'd
changed and then allowed other editors to manipulate that and collaborate towards an
agreeable end result. I strongly suggest you follow that same model.
Fred, 02:57, 12 July 2009
Figure 4: Active Creation of Methods at the Linguistic Level

From these objectifications, new anchoring can occur. These findings point to a first relationship
between secondary design at the linguistic and presentation levels as seen through
objectifications. The findings from the case represent structural components that can be viewed
from a process perspective. A generalized process model of secondary design is shown in Figure
4. This model provides a more tractable representation of theory for secondary design and
illustrates observed processes.

Figure 4: Theory for Secondary Design
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Figure 4 illustrates the mediating role of the IT artifact (technology) and the active and reflective
environments which support linguistic interactions during the secondary design phase. The
technology contains components, tools, conventions and other affordances which support and
create a history (e.g. presentation) of people’s linguistic interactions. Although the reflective and
active environments coexist, negotiation over anchors, defense of specific language, and
resolution of communication breakdowns occur via the technology. As secondary design at the
linguistic level takes place, the technology undergoes secondary design of the presentation layer
in terms of the discussion history, hyperlinks, media, and methods.

Discussion
In this paper we propose that design theories for a specific class of information systems,
tailorable technologies, must incorporate principles supporting a secondary phase of design.
Many systems are a function of language actions, intentions, and technical structures all
providing insights into the processes by which reflective and active environments support
secondary design. In addressing the process of secondary design, we extend the work of
Germonprez at.al (2007) by regarding reflection and action as critical components of secondary
design. Our research anticipates the divergent evolutionary trajectories that technologies may
take through the processes of secondary design, by recognizing that artifacts are not singular,
solitary, and stable entities. Rather, tailorable technologies undergo an ongoing secondary design
process whereas new states of existence move outside the boundaries of the initial problem
domain (Romme 2003). Furthermore, the theory tailorable technology design is consistent with
predictions that ideographic, secondary designs and processes may be adopted by a wider
community and become a de facto standard that is then subject to future primary design efforts.
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By incorporating the concept of secondary design into design theory we strive to overcome an
apparent contradiction raised by Hevner et al. (2004); specifically that design research is
composed of a cyclic motion between two incommensurate paradigms (design science and
behavioral-science). This suggests that the guidelines of Hevner et al. (2004) as well as the
proposed design theory structures of Walls et al. (1992) and Gregor and Jones (2007) should be
extended to include the processes by which secondary design occurs. We propose that design
theory itself must account for and support the activities of the people who create the observed
evolutionary trajectory which we observe in information processes and technologies. Doing so
would enable us to account for, and support, the everyday situated use, tinkering, improvisation,
and language interactions observed when people adapt systems to their own contexts.

Design theory requires flexibility and the recognition that designers cannot articulate all
couplings of a system to the world by over-specifying what a technical system is intended to do
and what the consequences of use will be. This research suggests that secondary design is not
just a set of sequenced language acts. Rather, people create new structural couplings in alignment
with their domain of action. Design theories must support the ability of people to generate new
coupling within secondary design through both technology and language (Winograd and Flores
1986). In the specific case of collaborative technologies such as a wiki, people create a multidimensional knowledge space that holds both consensus and the contrary opinions (as well as the
path that led there). We saw that secondary design at the linguistic level is a fairly rapid process
that entails real time aggregation, juxtaposition, and combination of dispersed facts. As the
information flows through the system between the linguistic and presentation levels, it becomes
stabilized and long-lived. In the case of Sarah Palin, the information is of an emergent issue
(resignation) and was produced by a community that was not predetermined, pre-selected, or
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appointed by a group of experts. Not only does the secondary design support emergent processes
of building a stable objectification, it supported an emergent social network dedicated to the
improvement of information for a broader, world-wide audience.

The principles of secondary design in design theory can be used to support or to inhibit
secondary design if warranted by specific contexts. People are not focused only on functional or
technical aspects of systems. Rather, they are trying to produce and modify representations of the
world within the technology through language, presentation, and communicative acts. In the case
of secondary design of the Wikipedia page, the history of the Palin representation provides
people with the peripheral awareness of what other people have done and why (Robinson 1993).
The embedded representation includes the final outcome and also the history of edits and
comments which enable understanding of the path by which consensus was reached. The
technological structure of Wikipedia and the range of allowed system interactions mediate
communication by structuring the language actions and providing a framework for interactions
governed by a mediator and social conventions. But the technology itself can be tailored through
multiple channels and types of representations (e.g. text, photographs, hyperlinks) which enables
asynchronous communication not available in normal language interactions. The communicative
act is embedded in the secondary design state of the wiki as material is added and edited. Finally,
the common reference point provided by the state of the Palin page supports language
incorporating the emerging rules, understandings and expectations about the communicative acts
in addition to the direct communicative actions seen in the discussion process. The anchoring of
events, negotiations, and closure through objectification are aspects of situation reflection and
action common in many information systems which have not been well addressed by design
theories.
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Our use of SRT and TCA as a lens to view secondary design provides a broadening of the
research methods needed to better theorize secondary design. The change to a focus on the range
of processes in secondary design and the patterns of interaction suggest that phenomenological
and hermeneutic approaches suggested by Boland (1978) and Introna (2002) may be warranted
in future research rather than reliance on efficiency and performance measures. A deeper
understanding of peoples’ intentions and of the language and social mechanisms people draw
uponduring in situ work processes will lead to expanded design principles which will support the
work activities of people. This was evidenced when it was seen that people can create new
methods of practice during secondary design (see Figure 4). This suggests that the primary and
secondary design of the technology can include social rules, not just technical rules. This
suggests that rules can be emerge from, and be embedded, in a larger social world that a
technology inhabits.

Our research reinforces the perspective that design is a process of continual reflection, and
action. The question for design researchers shifts from what are the structural or procedural
steps of good theory to when does the design processes end? As Hevner et al. (2004) contend that
design theories “must explain how artifacts are created and adapted to their changing
environments and underlying technologies” (p 82 – emphasis by author), we suggest that there
exists the need for theoretical understanding of the secondary design processes by which people
and organizations produce the adaptation and evolution of systems. The design of information
processes does not end with the implementation of the technical system but continues through a
process of secondary design. It is clear that the Hevner et al. (2004) guidelines must be extended
for a design theory to account for this phenomenon. In the case of tailorable technologies, there
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are a large set of divergent paths by which a technology may be tailored. As a result, the use
context becomes increasingly ideographic and localized. To address this, design research must
seek out the patterns of use which lead to secondary design states and design theory must
accommodate the localized contexts into which their ‘artifacts’ are placed, becoming less
designer-centric and more aware of alternative design perspectives.
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